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Table  1 

Hourly  Comparison  of  Output  Data 
for  Simulation  Model  Calibration 


Time 


Arrival 


Departure 


Time 

Flow 

Data 

Rate 

Model 

( s  n  1 

Flow 

Data 

Rate 

Model 

dZJLl 

1800-1900 

50 

50 

(0.48) 

51 

50 

(1.69) 

1900-2000 

34 

34 

(0.48) 

53 

58 

(1.14) 

2000-2100 

39 

39 

(0.52) 

52 

49 

(1.41) 

Time 

Average  Arrival 

Air  Delay 

Average  Fix  to 
Threshold  Travel 

(minutes) 


(minutes) 


Data 

Model 

(S.D.) 

Data 

Model 

(S.D. ) 

1800-1900 

0.92 

1.69 

(0.34) 

9.33 

7.84 

(0.36) 

{ 

1900-2000 

1.31 

1.04 

(0.18) 

9.69 

9.39 

(0.19) 

1 

2000-2100 

1.12 

0.60 

(0.05) 

9.75 

8.72 

(0.14) 

Average  Arrival  Average  Departure 

Threshold  to  Gate  Gate  to  Roll 

Travel  Time  (minutes )Travel  Times  (minutes) 
Data  Model  (S.  D.)  Data  Model  (S.  D. ) 


1800-1900 

3.56 

3.46 

(0.11) 

8.82 

10.67 

(1.21) 

1900-2000 

3.96 

3.64 

(0.15) 

10.93 

10.61 

(1.67) 

2000-2100 

2.87 

3.56 

(0.25) 

8.63 

7.32 

(0.40) 
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Configurations  A,  B,  and  C 
Model  Input  Data 
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Experiment 
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Study  Case 
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Model 

Type  of  Input 
Description 

Page 
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Change-Sheet 
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LOS  ANGELES  DELAY  EXPERIMENTS 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  1 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configuration  in  VFR-1  for  1978  demand. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R,  24L,  25R,  25L  24R,  24L,  25R,  25L 

Related  Comparison  Experiments : 

Calibration  was  performed  using  this  configuration  ("A") 
(Inputs  should  be  similar  but  with  a  1978  demand). 

Experiment  7  uses  configuration  "A"  with  1982  demand. 

Remaining  Data  Items: 

.  Time  period  to  be  simulated 

.  Demand  input  distributions  (arrival  fix,  runways, 
and  gates) 

.  Lateness  distribution 
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1^  (Input  changes  from  experiment  number  CALIBRATICJN 


%  of  Class  1: 
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0) 

CD 
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<  Ventura 

24R 

36.8 

(7) 

5.3 

(1) 
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24L 

53.8 
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(2) 

25L 

89.3 

(67) 

10.7 

(8) 

%  of  Class  2: 
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46.2 

(6) 
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' 

25R 

28.0 

(63) 

6.2 

(14) 

1.8 

(4) 

25L 

73.9 

(128) 

13.3 

(23) 

TABLE  3  40 

Arrival  Fix/Runway  Distribution 
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Table  3  (continued) 
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%  of  Class  3:  Arrival  Fix/Runway  Distribution 


at 

* 

c 

3 

as 

(RWY) 

0 

u 

cs 

c 

o 

(T) 

CT 

^  Seal  Beach 

et 

U 

3 

•w 

c 

<0 

> 

(V) 

0) 

u 

o 

s 

pH 

pH 

■W 

fa 

(FV_ 

03 

fa 

3 

Z 

c 

ai 

> 

2  Northeast 
Quadrant 

0  ^ 

Southeast 
'  Quadrant 

5  Northwest 

3  Quadrant 

24R 

28.1 

(18) 

21.9 

(14) 

32.8 

(21) 

12.5 

(8) 

H 

Rl 

24L 

fBBI 

45.5 

(10) 

13.6 

(3) 

4.6 

(1) 

4.5 

(1) 

25R 

13.3 

(2) 

33.3 

(5) 

33.3 

(5) 

13.3 

(2) 

6.8 

(1) 

25L 

54.7 

(23) 

16.7 

(7) 

11.9 

(5) 

9.5 

(4) 

7.2 

(3) 

%  of  Class  4:  Arrival  Fix/Runway  Distribution 


Southwest  ' o  Southwest 

Quadrant  ,  *  Quadrant 


Table  4 
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%  of  Class  1:  Arrival  and  Departure 
Runway/Gate  Distributions 


Table  4  (continued) 


13 


0.2 

(1) 
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Table  4  (continued) 

%  of  Class  3:  Arrival  and  Departure 
Runway/Gate  Distributions 
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Table  5 

ARRIVAL  AIRCRAFT  LATENESS  DISTRIBUTION 
(Average  deviation  from  schedule,  excluding 
delays  due  to  destination  airport) 


Amount  of  time  Percent  of  flights 

late  or  early _  late  or  early  (%) 


More  than  15  min,  early  0 
less  than  15  min.  early  5 
On  time  24 
less  than  5  minutes  late  29 
5  to  10  minutes  late  15 
10  to  15  minutes  late  9 
15  to  30  minutes  late  9 
30  to  45  minutes  late  4 
45  to  60  minutes  late  2 
more  than  60  minutes  late  3 


Source:  Peat,  Marwick,  Mitchell  &  Co. ,  analysis  of  data 

provided  by  Stapleton  Task  Force 


LAX  -  STAGE  1 


EXPERIMENT  NO.  7 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configurations  in  VTR  1  for  1982  demand. 

To  obtain  delay  estimates  for  1982  with  no  improvements  to 
the  airport. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R ,  24L,  25R,  25L  24R ,  24L,  25R,  25L 

Related  Comparison  Experiments: 

Experiment  11  is  similar  with  an  improved  ATC  system  scenario 
(1982)  and  the  1982  near-term  improvements. 

Prior  Experiment  1  is  similar  for  the  1978  demand. 

Remaining  Data  Items: 

Demand  input  distributions 

.  Lateness  distribution 


Experiment  Number: 


(Input  changes  from  experiment  number 


SIMULATION  MODEL  INPUT 


Logistics 


andom  number  seeds 


3.  Start  and  fini 


DESCRIPTION  OF  INPUT  CHANGE 


5.  Airline  names 


6.  Proces s i no  op t i 


runcation  limits 


8.  Time  switch 


ysical  Characteristics 


10  Number  of  runways 


entm  cation 


12.  Departure  runw 


Runway  crossing  links 


14.  Exit  taxiwav  1 


oi ding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


Configuration  "A" 


oute  data 


.  Common  approach  paths 


22.  Vectoring  delays 


24.  Gate  hold  control 


26.  Departure  queue 


.  Aircraft  Operational  Characteristics 


29.  Arrival  runway  occupancy  times 


31.  Departure  runway  occupancy  times 


.  Approach  speeds 


37.  Lateness  distributions 


1982  Demand  with  Demand  Input 


istributions  (Required  from  Task  Force 


49 


I 

I 

LAX  -  STAGE  1 
EXPERIMENT  NO.  11 


Objective: 

To  assess  delays  to  aircraft  in  1982  for  the  following  runway 
configuration  in  VFR  1  with  an  improved  ATC  system  scenario 
and  the  1982  near-term  improvements. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R ,  24L,  25R ,  25L  24R ,  24L,  25R,  25L 

Related  Comparison  Experiments: 

Experiment  13  is  identical  less  improvements  #2  (high-speed 
taxiway  off  runway  25L)  and  improvements  #3  (strengthening 
of  the  Sepulverda  tunnel). 

Prior  Experiment  7  is  similar  without  the  noted  improvements. 

Prior  Experiment  1  is  similar  without  the  noted  improvements 
and  a  1978  demand. 

Remaining  Data  Items: 


1982  near-term  improvements 
1982  demand  input  distributions 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


A.  Logistics 


(Input  changes  from  experiment  nuriller 


DESCRIPTION  OF  INPUT  CHANGE 


5.  Airline  names 


6.  Process i no 


runcation  limits 


8.  Time  switch 


yyjjjfQfjguj 

ysica 

aracteri sties 

Configuratinn  "  A 

10  Number  of  runways 


•  Runway  crossing  links 


14.  Exit  taxi wav  1 


o.  holding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


See  atta 


See  attached  figure  for  Improvemen 


ommon  approach  paths 


22.  Vectoring  del 


24.  Gate  hold  control 


26 .  Departure  queue 


ircraft  Operational  Characteristics 


9.  Arrival  runway  occupancy  times 


31 .  Departure  runway  occupancy  times 


pproach  speeds 


TABLE  6 

P RE-1985  VFR  SEPARATION  VALUES* 


Arrival-Arrival  Separation  (nmi)  -  VFR  -  Without  Buffer 


Trail  Aircraft  Class 


A 

B 

C 

D 

Lead 

A 

1.9 

1.9 

1.9 

1.9 

Aircraft 

B 

1.9 

1.9 

1.9 

1.9 

Class 

C 

2.7 

2.7 

1.9 

1.9 

D 

4.0 

4.0 

3.0 

2.7 

■Departure  Separations 

(seconds)  - 

VFR 

Trail 

Aircraft  Class 

A 

B 

C 

D 

Lead 

A 

35 

35 

45 

50 

Aircraft 

B 

35 

35 

45 

50 

Class 

C 

50 

50 

60 

60 

D 

120 

120 

120 

90 

*  The  separation*  shown  are  minimum  values 
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LAX  -  STAGE  13 
EXPERIMENT  NO.  13 


Objective : 

To  assess  the  delay  impact  to  aircraft  in  1982  for  the 
following  runway  configuration  in  VFR  1  with  an  improved 
ATC  system  scenario  and  the  1982  near-term  improvement  less 
improvement  #2  and  #3. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R,  24L ,  25R,  25L  24R,  24L,  25R,  25L 

Related  Comparison  Experiments: 

Prior  Experiment  11  is  similar  except  improvements  ft 2  and 
#3  are  included  in  run. 

Remaining  Data  Items: 


None 


LAX  -  STAGE  1 


EXPERIMENT  NO.  2 


Objective: 

To  obtain  baseline  delay  estimates  for  the  following  runway  configuration  in 
IFR  1  for  1978  demand. 


ARRIVAL  RUNWAYS 
24R, 24L,  25R,  25L 


DEPARTURE  RUNWAYS 
24L,  25R 


Related  Comparison  Experiments; 

Experiment  8  is  identical  except  for  a  1982  demand.  Experiment  3  is  similar 
with  IFR  2  weather  conditions  and  restriction  on  arrival  runway  use. 


Remaining  Data  Items; 

.  IFR  1  values  for  arrival  runway  occupancy  times  and  new  lateness 
distributions 

.  Demand  input  distributions  for  departure  runways  and  gates 


Experiment  Number: 


(Input  changes  from  experiment  number 


SIMULATION  MODEL  INPUT 


Logistics 


DESCRIPTION  OF  INPUT  CHANGE 


andom  number  seeds 


5.  Airline  names 


6.  Process in 


runcation  limits 


8.  Time  switch 


ysical  Characteristics 


10  Number  of  runways 


Configuration  "A' 


•  Runway  crossing  links 


14.  Exit  taxiw 


o.  Holding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


20.  Two-w 


ommon  approach  paths 


22.  Vectoring  del  a 


24.  Gate  hold  control 


6.  Departure  queue 


Lateness  distributions 


IFR  1  Weather  Condition 


ircraft  Operational  Characteristics 


rrival  runway  occupancy  times 


31.  Departure  runway  occupancy  times 


pproach  speeds 


Shift  Departure  demand  from  24R  to  24L  and 


25  L  to  25R 
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Table  7 

C .  ATC  PROCEDURES 

18.  Aircraft  Separations:  These  values  are  based  on 

Report  No.  FAA-EM-78-8A. 

Arrival-Arrival  Separation  (nmi)  -  IFR  -  Without  Buffer 


Trail  Aircraft  Class 


4 

3 

2 

1 

(A) 

(B) 

(C) 

(D) 

Lead  4 

(A) 

3.0 

3.0 

3.0 

3.0 

Aircraft  3 

(B) 

3.0 

3.0 

3.0 

3.0 

Class  2 

(C) 

4.0 

3.0^° 

3.0 

3.0 

1 

(D) 

6.0 

5 . 0  u  *> 

5.0 

4.0 

Departure-Departure  Separations  (seconds)  -  IFR 


Trail  Aircraft 

Class 

4  *5  o 

(A)  (B)  (C) 

1 

(D) 

Lead 

4 

(A) 

60 

60 

60 

60 

Aircraft 

3 

(B) 

60 

60 

60 

60 

Class 

2 

(C) 

60 

60 

60 

60 

1 

(D) 

120 

120 

120 

90 

The  separations  shown  are  minimum  values. 

Departure/Arrival  separations  assume  VFR  values  +  0.5  nmi. 
Arrival/Departure  separations  assume  IFR  runway  occupancy  time 
equals  VFR  runway  occupancy  time  +  5  seconds. 


LAX  -  STAGE  1 
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EXPERIMENT  NO.  8 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configurations  in  IFR  1  for  1982  demand. 

To  obtain  delay  estimates  for  1982  with  no  improvements  to 
the  airport. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R ,  24L,  25R,  25L  24L,  25R 

Related  Comparison  Experiments: 

Experiment  12  is  identical  but  with  an  improved  ATC  system 
scenario  and  the  1982  near-term  improvements. 

Prior  Experiment  #2  is  identical  except  for  a  1978  demand. 

Remaining  Data  Items: 

.  1982  demand  input  distributions  (arrival  fix, 

runways,  and  gates) 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


Logistics 


andom  number  seeds 


3.  Start  and  fini 


.  Airline  names 


runcation  limits 


8.  Time  switch 


/ .  bu 

(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


ysiwa 

m 

aracteristics 

10  Number  of  runways 


12.  Departure  r 


1 Runway  crossing  links 


_ 14.  Exit  taxiway  1 


oi ding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


.  Common  approach  paths 


22. _ Vectoring  delav 


24.  Gate  hold  control 


in 


26 .  Departure  queue 


2 


Aircraft  Operational  Characteristics 


.  Arrival  runway  occupancy  times 


31.  Departure  runway  occupancy  times 


pproach  speeds 


Lateness  distributions 


1982  Demand  with  Arrival  Fix  and  Runway 


Distributions  ( Required  from  Task  Force) 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  12 


Objective : 

To  assess  delays  to  aircraft  in  1982  for  the  following  runway 
configuration  in  IFR  1  with  an  improved  AT C  system  scenario 
and  the  1982  near-term  improvements. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R ,  24L ,  25R ,  25L  24L,  25R 

Related  Comparison  Experiments: 

Prior  Experiment  #8  is  similar  except  for  the  noted  improve¬ 
ments  . 

Remaining  Data  Items : 

.  Arrival  demand  distributions  for  heavys  (arrival  fix, 
runways,  and  gates) 


Experiment  Number: 


2  (Input  changes  from  experiment  nuiftfe 


SIMULATION  MODEL  INPUT 


Loai sties 


DESCRIPTION  OF  INPUT  CHANGE 


andom  number  seeds 


3.  Start  and  fini 


5.  Airline  names 


Processin 


runcation  limits 


8.  Time  switch 


lrneia  Physical  Characteristics 


10  Number  of  runways 


ntmcation 


12.  Deoarture  run 


•  Runway  crossing  links 


Exit  taxiwa 


.  Molding  areas 


16.  Airline  gates 


See  Atta 


See  Attached  Fieur 


Se/-  Attached  Figure  for  Improvement  to  Taxi 


C.  ATC  Procedures 


18.  Aircraf 


oute  data 


20.  T 


ommon  approach  paths 


22. _ Vectoring  dela 


New  Route  Data  to  Reflect 


24.  Gate  hold  control 


26.  Departure  queue 


.  Aircraft  Operational  Characteristics 


9.  Arrival  runway  occupancy  times 


31 .  Departure  runway  occupancy  times 


pproach  speeds 


/.  Lateness  distributions 


New  Exit  Class  4  Rwy  4  Prob .  of  use  0 


Demand  Distribution  for  Heavy  Aircraft 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  3 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configuration  in  IFR  2  with  1978  demand. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R ,  25L  24L,  25R 

Related  Comparison  Experiments: 

Prior  Experiment  2  is  similar  except  for  IFR  1  conditions. 
Remaining  Data  Items: 

IFR  2  separation  values  and  lateness  distributions 
Arrival  demand  distributions 
.  IFR  2  arrival  runway  occupancy  times 


b  i  jidfc.  i.  i ..  K u 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


Logistics 


(Input  changes  from  experiment  numllr 


DESCRIPTION  OF  INPUT  CHANGE 


a 


.  Random  number  seeds 


3,  Start  and  fini 


5.  Airline  names 


6. 


runcation  limits 


8.  Time  switch 


irrie 

ys  ica 

m 

1 0  Number  of  runways 


•  Runway  crossing  links 


14.  Exit  taxiway  1 


o i ding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


IFR  2  Weather  Conditions  (special  missed 

approach  proceduie) 


ommon  approach  paths 


22.  Vectoring  delav 


24.  Gate  hold  control 


26.  Departure  queue 


D.  Aircraft  Operational  Characteristics 


.  Arrival  runway  occupancy  times  I  IFR  2  Values  if  different 


31.  Departure  runway  occupancy  times 


pproach  speeds 


Lateness  distributions 


IFR  2  Values  if  Different 


No  Arrivals  on  24L  and  25R  (Shift  Arrival 


eman 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  4 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configuration  in  VFR  1  for  1978  demand  for  nighttime 
operations. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R,  7L  24L ,  25R 

Related  Comparison  Experiments : 

Experiment  5  is  identical  except  for  IFR  1  weather  conditions. 

Experiment  10  is  identical  except  for  1982  demand. 

Remaining  Data  Items: 

.  New  model  inputs  (See  configuration  B) 

.  Demand  input  distributionfe 

Time  of  simulation  (0000  (a.m. )  to  0600  (a.m.)) 

(0500  G.m.t.  to  1100  G.m.t.) 

VFR  1  (special)  separations  for  departure/arrival 
dependency  on  6R-24L,  7L-25R 


J 


% 

% 


4 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


i  sties 


andom  number  seeds 


3.  Start  and  fi 


.  Airline  names 


6.  Processin 


runcation  limits 


8.  Time  switch 


(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


ysica 

m 

aracteri sties 

10  Number  of  runways 


cation 


Runway  crossing  links 


14.  Exit  taxiwav  1 


s.  Holding  areas 


16.  Airline  qates 


C.  ATC  Procedures 


oute  data 


tar.iM  JldiTil 


m 


omnon  approach  paths 


22.  Vectoring  del 


24.  Gate  hold  control 


26.  Departure  queue 


Aircraft  Operational  Characteristics 


•  Arrival  runway  occupancy  times 


.  Departure  runway  occupancy  times 


from  night  time  data  collecti 


.  Approach  speeds 


nsnrn 


Lateness  distributions 


EXIT  TAXIWAY  UTILIZATION: 
RUNWAY  7L 

EXIT  LINK  NO. 


Table  9 

68 

OBSERVED  PROBABILITY  OF  USE 
(NUMBER  OF  AIRCRAFT) 


RUNWAY  6R  OBSERVED  PROBABILITY  OF  USE 

EXIT  LINK  NO.  (NUMBER  OF  AIRCRAFT) 

AVERAGE  RUNWAY  OCCUPANCY  (SEC) 


4  (A) 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  10 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configurations  in  VFR  1  for  1982  demand. 

To  obtain  delay  estimates  for  1982  with  no  improvements  to 
the  airport . 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R,  7L  24L,  25R 

Related  Comparison  Experiments: 

Experiment  10A  is  identical  except  for  IFR  1  weather  conditions. 

Experiment  15  is  identical  except  for  near-term  improvements 
#5  and  #7. 

Prior  Experiment  4  is  identical  except  for  1978  demand. 

Remaining  Data  Items: 


Demand  input  distributions 


Experiment  Humber: 

m 


SIMULATION  MODEL  INPUT 


istics 


andom  number  seeds 


3.  Start  and  fin 


(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


5.  Airline  names 


6.  Process i no 


runcation  limits 


8.  Time  switch 


ysica 

aracteri sties 

L  Configuration  "R 

10  Number  of  runways 


1 2 .  Departure  r 


'■3*  Runway  crossing  links 


14.  Exit  taxiwa 


oiaing  areas 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


20.  Tw 


ommon  approach  paths 


22.  Vectoring  del 


24.  Gate  hold  control 


6.  Departure  queue 


ircraft  Operational  Characteristics 


.  Arrival  runway  occupancy  times 


31.  Departure  runway  occupancy  times 


LAX  -  STAGE  1 
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EXPERIMENT  NO.  15 


Objective : 

To  assess  delays  to  aircraft  in  1982  for  the  following 
runway  configuration  in  VTR  1  with  an  improved  1978  ATC 
system  scenario  and  near-term  improvements  #5  and  #7 
for  nighttime  operations. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R,  7L  24L,  25R 

Related  Comparison  Experiments: 

Prior  Experiment  10  is  similar  without  the  noted  improvements. 

Remaining  Data  Items: 

.  Bypass  area  north  of  runway  7L 
Improvement  #8  omitted  from  this 
experiment.  (Must  be  defined  by 
Task  Force) 

New  Exit  Probabilities 


Runway  6R 

(Combining  link 
exits  310  &  305) 

Runway  7R 

Class  1 

-0.70 

Class  1  - 

0.87 

Class  2 

-0.99 

Class  2  - 

0.87 

Class  3 

-  0.99 

Class  3  - 

0.50 

Class  4 

-0.99 

Class  4  - 

0.50 

Experiment  Number: 


SIMULATION  MODEL  INPUT 


Logistics 


andom  number  seeds 


(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


.  Airline  names 


1 1 11 1"  1 1  NTH 


runcation  limits 


8.  Time  switch 


ysica 

m 

aracteri sties 

_ CwnfimiTatinn  "P 

10  Number  of  runways 


iti cation 


•  Runway  crossing  links 


14.  Exit  taxi wav  1 


o I  ding  areas' 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


onmon  approach  paths 


22.  Vectoring  del  a’ 


24.  Gate  hold  control 


26 .  Departure  queue 


New 


New  Exit  for  Improvements 


m 


Aircraft  Operati ona  1  Character i sties 


New  Values  for  Exit  Utilization 


rrival  runway  occupancy  times  I  New  Exit 


31.  Departure  runway  occupancy  times 


pproach  speeds 


IiiT2 


.  Lateness  distributions 
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LAX  -  STAGE  1 

EXPERIMENT  NO.  5 


Objective: 

To  obtain  baseline  delay  estimates  for  the  following  runway  configuration  in 
IFR1  for  1978  demand. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R,  7L  24L,  25R 

Related  Comparison  Experiments: 

Experiment  #  10A  is  identical  except  for  the  1982  demand. 


Remaining  Data  Items; 

.  Demand  Input  Distributions 
.  IFR  1  Separations 


\ 

\ 


SIMULATION  MODEL  INPUT 


Logistics 


andom  number  seeds 


3.  Start  and  fini 


5.  Airline  names 


6. 


runcation  limits 


8.  Time  switch 


DESCRIPTION  OF  INPUT  CHANGE 


rrieia 

Ph 

ysica 

10  Number  of  runways 


ntitication 


•  Runway  crossing  links 


14.  Exit  taxiwav  1 


a.  Ho  icing  areas 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


20.  Two-w 


ommon  approach  paths 


22.  Vectoring  del 


24.  Gate  hold  control 


26.  Departure  queue 


.  Aircraft  Operational  Characteristics 


.  Arrival  runway  occupancy  times 


31 .  Departure  runway  occupancy  times 


pproach  speeds 


IFR  l 


dency  to  be  developed 


mil 


Lateness  distributions 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  10A 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configuration  in  IFR  1  for  1982  demand. 

To  obtain  delay  estimates  for  1982  with  no  improvements  to 
the  airport . 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R ,  7L  24L ,  25R 

Related  Comparison  Experiments: 

Prior  Experiment  5  is  similar  with  a  1978  demand. 

Remaining  Data  Items: 

.  1982  Demand 

.  Demand  input  distribution 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  6 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configuration  in  VFR  1  for  1978  demand  for  east  operations. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R ,  6L ,  7R ,  7L  6R,  6L ,  7R,  7L 

Related  Comparison  Experiments: 

Experiment  #9  is  identical  except  for  the  1982  demand. 
Remaining  Data  Items: 

.  New  model  inputs  (See  configuration  C) 

.  Demand  input  distributions 


Time  of  simulation 


Experiment  Number: 


(Input  changes  from  experiment  number  (New)  i 


SIMULATION  MODEL  INPUT 


Logistics 


1.  Titl 


.  Random  number  seeds 


3. 


5.  Airline  names 


6.  Processinq  o 


runcation  limits 


8.  Time  switch 


ysical  Characteristics 


10  Number  of  runways 


entincation 


DESCRIPTION  OF  INPUT  CHANGE 


•ura=MH«r 


12.  Departure  run 


IJ-  Runway  crossing  links 


14.  Exit  taxiwav  1 


oi ding  areas 


16.  Airline  gates 


I'WMI'lil 


ommon  approach  paths 


1  22.  Vectoring  del  a 


24.  Gate  hold  control 


26.  Departure  queue 


D.  Aircraft  Operational  Characteristics 


29.  Arrival  runway  occupancy  times 


31.  Departure  runway  occupancy  times 


.  Lateness  distributions 


1978  Demand  and  Dem 


tions  (Required  from  Task  Force) 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  9 


Objective : 

To  obtain  baseline  delay  estimates  for  the  following  runway 
configurations  in  VFR  1  for  1982  demand  for  east  operations. 

To  obtain  delay  estimates  for  1982  with  no  improvements  to 
the  airport  for  east  operations. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R ,  6L ,  7R ,  7L  6R,  6L.  7R ,  7L 

Related  Comparison  Experiments: 

Experiment  £16  is  identical  except  for  near-term  improvements 
#5,  #1 ,  and  #8. 

Prior  Experiment  #6  is  similar  with  a  1978  demand. 

Remaining  Data  Items: 

.  New  model  inputs  (See  configuration  C) 
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LAX  -  STAGE  1 
EXPERIMENT  NO.  16 


Objective : 

To  assess  delays  to  aircraft  in  two  of  the  following  runway 
configurations  in  VER  1  with  near-term  improvements  #5,  #7, 
and  #8  for  east  operations. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

6R ,  6L ,  7R ,  7L  6R,  6L,  7R,  7L 

Related  Comparison  Experiments: 

Prior  Experiment  #9  is  identical  except  for  noted  improvements 
to  the  airport. 

Remaining  Data  Items: 

.  By  pass  area  on  Runway  7L 
Must  be  defined  by  Task  Force 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


Logistics 


andom  number  seeds 


3.  Start  and  fini 


5.  Airline  names 


6.  Processin 


runcation  limits 


8.  Time  switch 


(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


ys  ica 

aracteristics 

1  _  Confi 

10  Number  of  runways 


enrrn  cation 


_ _ 12.  Deoarture  run 


_ Runway  crossing  links 


14.  Exit  taxi wav  1 


oi ding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


oute  data 


onrion  approach  paths 


24.  Gate  hold  control 


26.  Departure  queue 


D.  Aircraft  Operational  Characteri sties 


29.  Arrival  runway  occupancy  times 


31.  Departure  runway  occupancy  times 


pproach  speeds 


.  Lateness  distributions 


Attachment  D 


PRELIMINARY  MODEL  INPUT  DATA 
FOR  STAGE  2  EXPERIMENTS 


Los  Angeles  International  Airport 


Los  Angeles 

Airport  Improvement  Task  Force  Delay  Studies 


January  1979 


Table  1° 

LOS  ANGELES  DELAY  EXPERIMENTS 


Remote  parking  for  20  aircraft  at  weat  end  of  Airport. 

Additional  experiment  may  be  needed  to  teat  value  of  dual  taxiway  ayatem  around  Satellite  4  during  tunnel  conetructionl 
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LAX 

INDEX  OF  STAGE  2  EXPERIMENTS 


Sequence 

Number 

Experiment 

Number 

Study  Case 
Number 

Model 

Type  of  Input 
Description 

Page 

1 

18 

1 

ASM 

Change-sheet 

87 

2 

19 

1 

ASM 

Change-sheet 

89 

3 

20 

1 

ASM 

Change-sheet 

91 

4 

21 

1 

ASM 

Change-sheet 

93 

5 

25 

1 

ASM 

Change-sheet 

95 

6 

26 

2 

ASM 

Change-sheet 

97 

7 

22 

7 

ASM 

Change-sheet 

99 

8 

22A 

8 

ASM 

Change-sheet 

101 

9 

23 

8 

ASM 

Change-sheet 

103 

10 

24 

8 

ASM 

Change-sheet 
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LAX  -  STAGE  2 
WPRRIMENT  NO.  18 


Objective : 

To  assess  delays  to  aircraft  in 
configuration  in  VFR  1  with  an 
and  improvement  #10  (taxiways). 


1982  for  the  following  runway 
improved  ATC  system  scenario 


ARRIVAL  RUNWAYS 
24R,  24L ,  25R ,  25L 


DEPARTURE  RUNWAYS 
24R ,  24L ,  25R ,  25L 


Related  Comparison  Experiments: 


Experiment  #19  is  identical  except 
(temporary  holding  areas  on  taxiway 


for  improvement  #11 
47  west  of  satellites 


3  and  4) . 


Prior  Experiment  #11  is  identical  except  lor  improvement  #10 
(taxiway  improvements). 


Remaining  Data  Items: 

New  route  structure 


SIMULATION  MODEL  INPUT 


Loaistics 


J.  Tit! 


andom  number  seeds 


3.  Start  and  fini 


•  Airline  names 


runcation  limits 


8.  Time  switch 


(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


irne 

mi 

ysica 

10  Number  of  runways 


_ 12.  Departure  run 


Runway  crossing  links 


14. _ Exit  taxiwav  lo 


a.  Holding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


18.  Aircraft  : 


oute  data 


.  Common  approach  paths 


22.  Vectoring  delavs 


24.  Gate  hold  control 


26.  Departure  queue 


ircraft  Operational  Characteristics 


29.  Arrival  runway  occupancy  times 


31.  Departure  runway  occupancy  times 


.  Approach  speeds 


New  routes 


Lateness  distributions 
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LAX  -  STAGE  2 

EXPERIMENT  NO.  19 


Objective: 

To  assess  delays  to  aircraft  in  1982  for  the  following  runway 
configuration  in  VFR  1  with  an  improved  ATC  system  scenario  and 
improvement  #11  (temporary  holding  areas  on  taxiway  47). 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R ,  24L ,  25R ,  25L  24R,  24L,  25R,  25L 


Related  Comparison  Experiments: 

Experiment  #20  is  identical  except  for  terminal  expansion. 
(Construction  of  satellite  1  and  international  terminal) 

Prior  Experiment  #18  is  identical  except  for  improvement  #11 
(temporary  holding  areas  on  taxiway  47  west  of  satellites  3  and  4). 

Remaining  Data  Items; 

.  New  holding  area 

(on  present  taxiway  47  west  of  satellites  3  and  4) 


Experiment  Number: 


(Input  changes  from  experiment  number 


ifi - ) 


SIMULATION  MODEL  INPUT 


Logistics 


DESCRIPTION  OF  INPUT  CHANGE 


5.  Airline  names 


6.  Processing  ooti 


runcation  limits 


8.  Time  switch 


ysica 


10  Number  of  runways 


enuncation 


12. _ Departure  run 


Runway  crossing  links 


14.  Exit  taxiwav  1 


olding  areas 


16.  Airline  gates 


.  Common  approach  paths 


22.  Vectoring  delays 


24.  Gate  hold  control 


26.  Departure  Queue 


_  2 


D.  Aircraft  Operational  Characteristics 


.  Arrival  runway  occupancy  times 


31 .  Departure  runway  occupancy  times 


Lateness  distributions 


AD-AQ99  856  NATIONAL  AVIATION  FACILITIES  EXPERIMENTAL  CENTER  ATL— ETC  F/G  1/2 

LOS  ANGELES  INTERNATIONAL  AIRPORT  DATA  PACKA6E  NUMBER  2»  A IRPOR— ETC  (U  > 
JAN  79 


UNCLASSIFIED 


NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NAllONAl  HUH|AU>M  MANUAKps  A 


LAX  -  STAGE  2 


EXPERIMENT  NO.  20 


Objective: 

To  assess  delays  to  aircraft  in  1982  for  the  following  runway 
configuration  in  VFR  1  with  an  improved  ATC  system  scenario  and 
terminal  expansion. 


ARRIVAL  RUNWAYS 
24R,  24L ,  25R,  25L 


DEPARTURE  RUNWAYS 
24R,  24L,  25R,  25L 


Related  Comparison  Experiment!: 

Experiment  #21  is  identical  except  for  remote  parking  for  20 
aircraft  at  west  end  of  airport. 

Prior  Experiment  #19  is  identical  except  for  terminal  expansion. 

Remaining  Data  Items; 

New  demand  distributions 
(Gate  area  assignments) 


New  route  structure 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


A.  Logistics 


rcraft  Operational  Characteristics 


rrival  runway  occupancy  times 


Departure  runway  occupancy  times 
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LAX  -  STAGE  2 

EXPERIMENT  NO.  21 


Objective: 

To  assess  delays  to  aircraft  in  1982  for  the  following  runway 
configuration  in  VFR  1  with  an  improved  ATC  system  scenario  and 
remote  parking  for  20  aircraft. 


ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R,  24L,  25R ,  25L  24R,  24L,  25R,  25L 

Related  Coxngarison  Experimenter 

Prior  Experiment  #20  is  identical  except  for  remote  parking  for 
20  aircraft  at  west  end  of  airport. 


Remaining  Data  Kerne: 

New  route  structure 
(Gate  area  assignments) 

New  demand  distribution 


Experiment  Number: 


(Input  changes  from  experiment  number 
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LAX  -  STAGE  2 
EXPERIMENT  NO.  25 


Objective: 


To  assess  delays  to  aircraft  in  1987  for  the  following  runway 
configuration  in  VFR  1  with  an  improved  1S87  ATC  system  scenario 
and  1982  improvements  plus  the  satellite  terminal  and/or  remote 
parking  for  20  aircraft . 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R,  24L,  25R,  25L  24R,  24L,  25R,  25L 


Related  Comparison  Experiment*: 

Prior  Experiment  #11  is  identical  except  for  the  improvements 
from  1982  to  1987  and  the  demand. 


Demand  distributions 


Experiment  Number: 


70 

35  (Input  changes  from  experiment  number 


LAX  -  STAGE  2 


EXPERIMENT  NO.  26 


Objective; 


To  assess  delays  to  aircraft  in  1987  for  the  following  runway 
configuration  in  IFR  1  with  an  improved  1987  ATC  system  scenario 
and  1982  improvements  plus  the  satellite  terminal  and/or  remote 
parking  for  20  aircraft. 


ARRIVAL  RUNWAYS 


DEPARTURE  RUNWAYS 


24R,  24L,  25R ,  25L 


eriments: 


Prior  Experiment  #12  is  identical  except  for  the 
from  1982  to  1987  and  the  demand. 


Remaining  Data  Item*: 


.  Demand  distributions 


Experiment  Number:  j 


SIMULATION  MOOEL  INPUT 


Logistics 


andom  number  seeds 


3.  Start  and  fi 


(Input  changes  from  experiment  nUmoer 


DESCRIPTION  OF  INPUT  CHANGE 


Airline  names 


runcation  limits 


8.  Time  switch 


ysica 

MNT 

aracteristics 

IConf  ierura-M  cm _ ”4 

10  Number  of  runways 


12. _ Deoartur 


•  Runway  crossing  links 


oi  amg  areas 


16.  Airline  gates 


TC  Procedures 


oute  data 


ommon  approach  paths 


22.  Vectoring  d 


24.  Gate  hold  control 


parture  queue 


rcraft  Operational  Characteristics 


mvai  runway  occupancy  times 


parture  runway  occupancy  times 


pproach  speeds 


ateness  distributions 


LAX  -  STAGE  2 


EXPERIMENT  NO.  22 


Objective: 

To  assess  the  delay  impact  to  aircraft  in  1978  for  the  following 
runway  configuration  in  VFR  1  due  to  the  runway  closure  of  25R 
during  work  on  the  Spulveda  Tunnel. 


ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R,  24L,  25L  24R,  24L,  25L 

Related  Comparison  Experiments: 

Prior  Experiment  #1  is  identical  except  for  closure  of  25R  for 
tunnel  construction. 


Remaining  Data  Items 


LAX  -  STAGE  2 


EXPERIMENT  NO.  22A 


Objective: 

To  assess  the  delay  impact  to  aircraft  in  1982  for  the  following 
runway  configuration  in  VFR  1  due  to  the  runway  closure  of  25R 
during  work  on  the  Sepulveda  Tunnel  with  a  dual  taxiway  system 
around  satellite  4. 

ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24L,  24R,  25L  24L,  24R,  25L 


Related  Compariaon  Experiments : 

Prior  Experiment  #22  is  identical  except  for  a  dual  taxiway  system 
and  a  1982  demand. 


Remaining  Data  Items: 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


A.  Logistics 


andom  number  seeds 


3.  Start  and  fini 


5.  Airline  names 


6.  Processin 


runcation  limits 


8.  Time  switch 


ysica 


10  Number  of  runways 


•  Runway  crossing  links 


14.  Exit  taxiw, 


0.  Holding  areas 


16.  Airline  gates 


C.  ATC  Procedures 


(Input  changes  from  experiment  num§e 


DESCRIPTION  OF  INPUT  CHANGE 


ommon  approach  paths 


22.  Vectoring  del 


24.  Gate  hold  control 


.  Departure  queue 


i rcraft  Operational  Characteristics 


rrival  runway  occupancy  times 

-Lie 

31.  Departure  runway  occupancy  times 


Tati-spestis _ 

33. Approach  speeds 


Lateness  distributions 


Reassign  arrivals  ana  departures  irom 
25R  to  25L  rr§82  Demand) 


LAX  -  STAGE  2 


EXPERIMENT  NO.  23 


Objective: 

To  assess  the  delay  impact  to  aircraft  in  1978  for  the  following 
runway  configuration  in  IFR  1  due  to  the  runway  closure  of  25R 
during  work  on  the  Sepulveda  Tunnel. 


ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R,  25L  24L,  25L 

Related  Comparison  Experiments: 

Prior  experiment  #2  is  identical  except  for  the  closure  of  runway 
25R. 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


A.  Logistics 


ndom  number  seeds 


3.  Start  and  fi 


5.  Airline  names 


6.  Processin 


runcation  limits 


8.  Time  switch 


(Input  changes  from  experiment  number 


DESCRIPTION  OF  INPUT  CHANGE 


ysica 

aracteristics 

IfYm  f  1  oiirgf  ^  on  "  A 

10  Number  of  runways 


12.  Departure  r 


•  Runway  crossing  links 


oi ding  areas 


16.  Airline  gates 


ATC  Procedures 


18.  Air 


oute  data 


2 


ommon  approach  paths 


22.  Vectoring  del  a 


24.  Gate  hold  control 


6.  Departure  gueue 


rcraft  Operational  Character! sti cs 


Departure  runway  occupancy  times 


pproach  speeds 


Lateness  distributions 


eassign  arrive 


to 


urn 
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LAX  -  STAGE  2 

EXPERIMENT  NO.  24 


Objective: 


To  assess  the  delay  impact  to  aircraft  in  1978  for  the  following 
runway  configuration  in  IFR  1  due  to  the  runway  closure  of  25L 
during  work  on  the  Sepulveda  Tunnel  (in  79). 


ARRIVAL  RUNWAYS  DEPARTURE  RUNWAYS 

24R,  25R  24L ,  25R 

Related  Comparison  Experiments: 

Prior  Experiment  #2  is  identical  except  for  the  closure  of  runway 
25L  for  tunnel  construction. 


Remaining  Data  Iteme 


Experiment  Number: 


SIMULATION  MODEL  INPUT 


A.  Logistics 


(Input  changes  from  experiment  nimi>er 


DESCRIPTION  OF  INPUT  CHANGE 


ndom  number  seeds 


3.  Start  and  f 


5.  Airline  names 


6.  Processin 


runcation  limits 


8.  Time  switch 


ysica 

m 

aracteristics 

1  Configuration  "A 

10  Number  of  runways 


unway  crossing  links 


14.  Exit  taxi 


ng  areas 


16.  Airline  gates 


ATC  Procedures 


1 


oute  data 


omnon  approach  paths 


22.  Vectoring  del 


24.  Gate  hold  control 


Departure  queue 


rcraft  Operational  Characteristic 


rrival  runway  occupancy  times 


parture  runway  occupancy  times 


pproach  speeds 


eassign  arriv 


25L  to  25R 


